Hysterectomy in a laminar-flow cabinet affords greater economy of time and effort in obtaining germ-free mice than other methods. No contamination has occurred during the surgical procedure or in the subsequent transfer of the neonates into germ-free isolators.
The established methods for producing germ-free animals by hysterectomy involve the use of surgical isolators linked to recipient isolators (Reyniers, Trexler & Ervin, 1946; Foster, 1959) . Whether the hysterectomy is successful or not, it is necessary with these techniques to breach the surgical isolators on every attempt, with the attendant risk of contamination.
A procedure utilising a glove-box sterilised by an ultra-violet lamp was described by Solleveld (1972) . However, the lamp must be off when the operator is working, with the subsequent discontinuance of its protective effect. Also the system does not permit the use of an assistant, making techniques less convenient and less efficient than the method to be described.
Although no contamination events were reported, the technique did involve the risk of exposing the neonates to the room environment during their transfer into an isolator. Sebesteny & Lee (1973) described mouse hysterectomy using a unidirectional air-flow system, but the use of specially manufacturered equipment limits its application compared with the method to be described, which utilises a commercially available unit With our earlier technique the gravid uterus was transferred aseptically into the isolator containing the foster mother where the dissection also took place. Difficulties were often experienced in establishing normal breathing, with consequent poor viability of the neonates. Limited accommodation precluded the use of a separate surgical isolator, quite apart from the problem of linking it to the recipient isolators which are stacked in banks of 3. Encouraged by the degree of protection given by a horizontal laminar-flow cabinet in the preparation of microbiological culture-media and in tissue-culture procedures, a technique was devised for undertaking sterile hysterectomy in this cabinet. Further, D. K. Blackmore (I969, personal communication) had maintained mice in the germ-free state for 7 days in a laminar-Row cabinet.
MATERIALS AND METHODS

Isolators
The isolator systems were a standard design of the Trexler type made from Rexible polyvinyl chloride (Plysu Industrial Ltd, Woburn Sands, Bletchley, Buckinghamshire).
Laminar flow cabinet
The laminar-Row cabinet (Gelman Hawksley, 12 Peter Road, Lancing, Sussex) had a performance rating higher than Class 100 (United States Federal Standard 209a) and was frequently tested for leaks and adequacy of air Row. The cabinet was routinely used for preparation of microbiological culture media which served as a sterility check on the cabinet.
Peracetic acid
Peracetic acid was prepared daily at a working strength of 2 % with the addition of 0·055 % 'Nacconol 90F' (sample supplied by courtesy of Allied Chemical International, Station House, Stamford New Road, Altrincham, Cheshire). The stock of acid was stored at 4°C and the progressive loss of activity monitored by monthly titration.
Transfer sleeve
The method of sterile transfer of neonates to germ-free isolators was based upon the system described for hens' eggs by Reyniers, Wagner, Luckey & Gordon (1960) . A suitable transfer sleeve was made from a polyvinyl chloride isolator sleeve with a polythene cuff-ring in situ, cut from a discarded isolator. The cuff-ring was forced through an undersize hole cut in an entry-port outer cap, and the resulting Rare was tightly taped to the cuff-ring with adhesive polyvinyl chloride tape. Although the materials described for constructing the transfer sleeve are probably readily available in most gnotobiotic units, the technique could be carried out utilising a standard transfer sleeve.
Preparation
On the day preceding hysterectomy a clean, 10 litre polythene bucket, with a lid, was filled with germicide consisting of a mixture of benzalkonium chloride and sodium hypochlorite, ensuring that the inside surface of the lid had been soaked. The mixture is composed of 0,4 % 'Marinol' (Berk Pharmaceuticals Ltd, Catteshall Lane, Godalming, GU7 lLA) and 4 % 'I.C.I. Agricultural Grade Chloros' (Durham Chemicals Distributors, Birtley, Durham).
A clean, 5 litre polythene, screwcapped container was also filled with germicide again ensuring soaking of the lid. Both containers were placed in a 37°C waterbath. The outer cap, with attached transfer sleeve, was sealed onto the entry port with polyvinyl chloride tape and the interior of the entry port and sleeve were thoroughly fogged with 2 % peracetic acid, then the distal portion of the sleeve was twisted and sealed with polyvinyl chloride tape.
Just before the hysterectomy a sterile 75 ml 'Square-Pak' flask (Amsco International, Erie, Pennsylvania ]65]2, U.S.A.) and rubber bung was placed in a 3rC incubator.
The items shown in Table I were laid out on an area of bench which had been washed and sprayed with ethanol.
The laminar-flow cabinet was prepared by cleaning the stain]ess-steel work area with domestic detergent solution and a brush.
After rinsing and drying the interior surfaces were thoroughly sprayed with 95 % ethanol and the unit switched on. 30 min later the equipment shown in Table I was transferred aspetically into the cabinet. The majority of items used were in autoclaved nylon packs.
For use these packs were drenched in ethanol and opened with a battery-operated hot-wire. The operator wore sterile polyvinyl chloride gloves and handled the contents of the packs with sterile artery forceps which were immersed in ethanol between manipulations.
The procedure took place under a clear plastic canopy immediately adjacent to the open front of the laminar-flow cabinet.
The items were placed well upstream in the laminar-flow, the instrument racks being transferred first. These racks were right-angled V-sections of aluminium 20 X 5 X 4 cm high. Instruments were then laid on the racks in a manner convenient to the operator.
The dental plugs were placed in one of the petri dishes and the 'Sterid rape' (No. 1035 
Hysterectomy
The sequence of procedure is shown in Table 2 . 
Screening procedures
3 days after the admission of neonates to the isolator, samples of soiled bedding, faeces, partially gnawed food-pellets and water from drinking bottles, were pooled and transferred for bacteriological testing.
Samples of the pooled materials were added to equal volumes of brain-heart infusion broth, thioglycollate medium and 2 aliquots of Sabouraud broth under laminar-flow conditions.
All media were double-strength before dilution with the samples. One Sabouraud broth was incubated at 22°C. All other media were incubated at 36·5°C. After 10 days of daily examination (or earlier if signs of growth were to appear) the fluid media were subcultured on to plates, the 22°C broth on to Sabouraud agar incubated at 22°C. All other plates were incubated at 36SC, the Sabouraud broth on to Sabouraud agar, the brain-heart infusion broth on to 10% horse-blood agar, and the thiogylcollate broth on to 2 blood-agar plates, one for aerobic and the other for anaerobic cultivation.
Plates were examined daily and finally discarded after 10 days. During this period the isolator was subjected to quarantine control and no exchange of materials between that and any other isolator was permitted until the microbiological results were available.
Sterility checks were repeated monthly. The viscera of randomly culled animals were subjected to the same microbiological screening and histological examination. Additional nonroutine screening studies which have been undertaken include examination of animals for the presence of protozoa and fastidious yeasts and fungi. Sera were tested (Microbiological Associates Inc., 4733 Bethesda Avenue, Bethesda, Maryland 20014, U.S.A.) for antibodies to the following murine viruses:-pneumonia virus of mice, reovirus type 3, Theiler's encephalomyelitis, K, polyoma, Sendai, minute virus of mice, ectromelia, mouse adenovirus, mouse hepatitis virus and lymphocytic choriomeningitis.
RESULTS
The mouse strains which have been successfully established as hysterectomy germ-free stocks by the technique described are MM/Dk, VM/Dk and BRVR, using C3HjHe(G)jLac strain as the original fostering stock. No contamination events occurred in the course of more than 20 hysterectomy procedures.
The negative results obtained from these screening procedures were fortified by the good health, breeding performance and longevity of animals, together with the large caeca typically associated with germ-free animals.
The special investigations undertaken failed to detect any fastidious anaerobes, protozoa, yeasts or fungi, or any evidence of viral disease.
DISCUSSION
The procedure described can be undertaken by a single operator but the use of an assistant reduces the interval between killing the donor and establishing neonatal breathing.
Cautery was not employed in severing umbilical cOlds: our evidence suggested that some earlier cases of rejection of neonates by foster mothers may have been attributable to aversion to the odour of scorched tissue. Similarly, it is likely that the smell of traces of peracetic acid or other germicide on neonates may adversely affect fostering.
Within the commonly understood constraints on the use of the term 'germfree' (Pollard, 1966) it is considered that the technique described here provides germ-free mice as reliably as any other system. The utilisation of commercially available equipment which does not require to be permanently and exclusively allocated for this purpose is a distinct advantage.
Furthermore, the equipment does not have to be kept, nor surgery done, in the isolator room. Surgery is much more easily carried out in the laminar-flow cabinet rather than a surgical isolator, and the procedure can be discontinued without having risked the integrity of the recipient isolator should the neonates fail to thrive.
